Carbonic anhydrase inhibitors: ureido and thioureido derivatives of aromatic sulfonamides possessing increased affinities for isozyme I. A novel route to 2,5-disubstituted-1,3,4-thiadiazoles via thioureas, and their interaction with isozymes I, II and IV.
Reaction of 12 aromatic sulfonamides containing a free amino group with cyanate or thiocyanate in the presence of acid afforded the corresponding urea/thiourea derivatives which were assayed as inhibitors of three isozymes of carbonic anhydrase (CA), i.e., CA I, II and IV. Oxidation of the obtained thioureas with iodine in acidic medium afforded symmetrical 2,5-bis(substituted-phenyl)-1,3,4-thiadiazole derivatives possessing sulfonamido groups on the aromatic ring, via a new synthesis of the heterocyclic moiety. Good inhibition of all these three CA isozymes was observed with the new compounds, but a novel finding was that the ureas/thioureas reported here had an increased affinity for the slow isozyme CA I, which generally is less sensitive to inhibition by sulfonamides when compared to the rapid isozymes CA II and IV. The disubstituted-1,3,4-thiadiazoles on the other hand were better inhibitors of CA II than CA IV and especially CA I, similarly to the large majority of aromatic/heterocyclic sulfonamides. Some of the new compounds could constitute good lead molecules for developing more selective CA I inhibitors.